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© A filter assembly (10) employs a base (12) which 
mounts a disposable filter element cartridge (14). 
The cartridge (14) includes either a single stage or a 
dual stage filter system. The base (12) has custom 
and generic (20) structural members. Variations in 
base design are accommodated in the custom mem- 
ber , the generic member (20) having a generic 
design. The custom member is molded from poly- 
meric material and requires no additional machining 
or treatment prior to use. This eliminates filter model 
specific shop fixtures and jigs, reducing costs and 
providing greater flexibility. 
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Background of the Invention 

This invention relates generally to devices for 
filtering and separating liquids. More particularly, 
the present invention relates to filters for removing 
foreign particles and separating water from fuel of 
the fuel supply system or lubricating oil of an 
internal combustion engine. 

The absence of high standards of quality con- 
trol in diesel fuel supplies dictates that an effective 
fuel filter be incorporated into the fuel supply sys- 
tem of a diesel engine. It is not uncommon for 
diesel fuel to have significant quantities of abrasive 
particles and water. The abrasive particles present 
the potential for permanent damage to components 
of the fuel injection pump. The abrasive particles 
can also adversely affect the performance of the 
pump by destroying the ability of the fuel injection 
pump to precisely meter and deliver fuel at high 
pressures. The presence of water in the diesel fuel 
supply can cause corrosion of engine components, 
and during freezing conditions, can result in in- 
terruption of the fuel injection system and/or sei- 
zure of moving components. Similarly, water and 
particulate matter in the lubricating oil must be 
removed to minimize wear of engine parts. 

Commonly, filters employ a disposable filter 
cartridge which is replaced at pre-established inter- 
vals of filter usage. The cartridge is secured to a 
base assembly that is fixedly mounted to the en- 
gine header or some other fixed location. Variations 
between mounting locations and space constraints 
between different model engines and different 
manufacturers require a wide variety of filter de- 
signs. 

Current filter assemblies to which the invention 
relates employ a base assembly principally com- 
posed of a metal casting. Such castings must be 
machined and treated before they are suitable for 
use. Machining and treatment machining and fix- 
tures suitable for one filter design are commonly 
unsuitable or have limited use in other filter de- 
signs. Consequently, tooling costs are a significant 
component in the cost of the finished product. 
Additionally, production lines must change from 
one set of tooling to another when the line shifts 
production from one model to another. This pro- 
cess is time consuming, adding to production costs 
and limiting production flexibility. 

Summary of the Invention 

Briefly stated, the invention in a preferred form 
is a filter assembly wherein the base assembly 
comprises custom and generic structural members. 
Variations in filter base design are accommodated 
in the upper custom member, the lower generic 
member has a generic design. The custom mem- 



ber is molded from polymeric material. The generic 
member may be molded polymeric material or cast 
metal. Molded polymeric material components re- 
quire no additional machining or treatment prior to 
5 use, thereby eliminating the machining and treating 
jigs and fixtures and production line changeovers 
heretofore required. 

In one embodiment the base is comprised of 
joined custom and generic structural members. 

io The custom member comprises a central axial bore 
defined by an integral elongated sleeve-like con- 
duit, an intermediate concentric sleeve-like conduit 
of reduced length, an outer locating ring and a 
base plate. The generic member comprises a base 

75 plate and an outer sleeve. The generic member 
base plate has an aperture for receiving the first 
and second conduits and the locating ring. Screws 
may be used to join the custom and generic mem- 
ber base plates. An end-cap seals the top of the 

20 custom member by means of a seal ring and/or a 
sonic weld, providing a fluid tight connection with 
respect to the upper cavity of the custom member. 

The disposable filter cartridge is partially re- 
ceived within the generic member sleeve and is 

25 sealable with the first and second axial conduits 
which are partially received in the cartridge. The 
cartridge may include one or more filter elements. 
The flow path through the cartridge traverses 
through the first conduit, the filter elements and the 

30 second conduit. A retainer element is employed for 
locking the cartridge to the base. 

An object of the invention is to provide a new 
and improved filter assembly. 

Another object of the invention is to provide a 

35 new and improved filter assembly wherein vari- 
ations in filter base design are accommodated by 
custom structural member made from molded 
polymeric material. 

A further object of the invention is to utilize 

40 precision molding techniques and materials such 
that the polymeric base assembly components re- 
quire no additional machining or treatment prior to 
use, thereby eliminating expensive machining and 
treatment jigs and fixtures and time consuming 

45 production line changeovers. 

Other objects and advantages of the invention 
will become apparent from the drawings and the 
specification. 

50 Brief Description of the Drawing 

The present invention may be better under- 
stood and its numerous objects and advantages 
will become apparent to those skilled in the art by 
55 reference to the accompanying drawing wherein 
like reference numerals refer to like elements in the 
several figures and in which: 
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Figure 1 is an exploded view of a filter assembly 

in accordance with the present invention; 

Figure 2 is a sectional view of the assembled 

filter assembly of Figure 1; 

Figure 3 is a sectional view of the base portion 

of the fuel assembly Figure 2; 

Figure 4 is a front view of the generic structural 

member of the fuel assembly base portion of 

Figure 3; 

Figure 5 is a side view of the custom structural 
member of the fuel assembly base portion of 
Figure 3; and 

Figure 6 is a top sectional view, partly in phan- 
tom, of the fuel assembly base portion custom 
structural member of Figure 5, said custom 
structural member being rotated 90 ° to the ori- 
entation of Figure 5. 

Detailed Description of the Preferred Embodi- 
ment 

With reference to the drawings wherein like 
numerals represent like parts throughout the sev- 
eral figures, a filter assembly in accordance with 
the present invention is generally designated by 
the numeral 10. Filter assembly 10 comprises a 
base 12 and a disposable filter cartridge 14. The 
filter assembly is especially adapted for incorpora- 
tion into the fuel supply system or lubricating oil 
system of an internal combustion engine (not illus- 
trated), such as a diesel engine, for removing par- 
ticulate matter from the fuel or oil and for separat- 
ing water from the fuel or oil. The base 12 is 
fixedly mounted to the engine header or other fixed 
location of the vehicle. Filter cartridge 14 is se- 
cured to the base by means of a retainer collar 16. 

The base 12 forms an inverted cup-like recep- 
tacle which defines a lower receiving cavity for the 
upper portions of the disposable cartridge. The 
base 12 is comprised of joined custom 18 and 
generic 20 structural members. The custom struc- 
tural member 18 is precision molded from poly- 
meric material, wherein the cast member requires 
no additional machining or treating. Screws 40, 
snaps, etc. may be used to join the custom 18 and 
generic 20 members. 

The molded custom member 18 comprises a 
central axial bore 22 defined by an elongated 
sleeve-like conduit 24, an intermediate concentric 
sleeve-like conduit 26 of reduced length, a coupling 
plate 38, an outer locating ring 30, and an upper 
circumferential lip 44. The upper lip 44 abuts the 
annular ring 52 of end-cap 50. The end-cap 50 is 
sealed to the custom member 18 by means of 
sonic/friction weld 66 to provide a fluid tight con- 
nection with respect to an upper cavity 56 of the 
base 12. 



Conduits 24 and 26 provide generally co-axial 
fluid communication between the base and the 
disposable cartridge. An inlet passage 82 includes 
an inlet connector 27 at custom member side loca- 

5 tion for connection with a supply line (not shown). 
The inlet passage 82 provides fluid communication 
via the base upper cavity 56 from the axial central 
bore 22 defined by conduit 24. An outlet connector 
33 at custom member side location connects with 

10 an outlet line (not shown) to provide fluid commu- 
nication via passageway 34 from the axial fluid 
conduit 32 defined between the first and second 
conduits 24 and 26. Alternatively, the inlet connec- 
tor 27 and the outlet connector 33 may be located 

75 at different locations on the custom member 18. 
Such location is determined by the particular de- 
sign requirements and constraints of each type of 
vehicle. The inlet 82 and outlet 34 passageways 
may be a stepped-bore design, as shown in Figure 

20 6, single bore, tapered bore, or other design as 
dictated by filter design requirements, mold design 
requirements and material requirements. 

The custom member 18 may also include 
structures for an electric heater (not shown). An 

25 electrical connector 84 is connected to. electrical 
posts 86 and 88. An electric heater is disposed in 
the base upper cavity 56 and connected to elec- 
trical posts 86 and 88 for heating the fuel or oil 
during cold conditions. Where no electric heater is 

30 required, the design shown in Figure 6 may be 
utilized and the electric heater omitted. Alternative- 
ly, the custom member design may omit the elec- 
tric heater and the electrical connector 84 and 
electric posts 86 and 88. 

35 The custom member 18 and the end-cap 50 

are molded from an elastomeric material, for exam- 
ple Valox DR-48™, Ultradur B-4300-G4™, or RTP 
1103™, that requires no additional machining or 
treatment prior to use. Use of such material elimi- 

40 nates the need for machining and treating jigs and 
fixtures and production line changeovers heretofore 
required to properly finish said parts. 

The generic member 20, which may be cast 
from metal, comprises a coupling plate 36 having 

45 an aperture 48 for receiving the first and the sec- 
ond conduits 24 and 26 and the locating ring 30. 
An integral projecting bracket 42 for anchoring the 
filter base 12 to the engine projects transversely 
from the back of the generic member 20. The 

50 bracket 42 contains one or more slots 46 to facili- 
tate mounting the base to the header or other 
appropriate structure of an internal combustion en- 
gine. 

The disposable filter cartridge 14 comprises a 
55 can-like container 70 which is formed by a pair of 
lower and upper cup-like metal sections 72 and 74 
which are joined along a circumferential roll seam 
80. The truncated upper section 72 is a molded 



3 



• 



EP 0 657 201 A2 



member which includes a central axial opening. An 
upper sealing grommet 76 mounted at the opening 
diametrally seals against the outer conduit 26. The 
top surface of container section 72 is contoured to 
form an annular recess 77. 

A filter element 78 which has a continuous fan- 
shaped pleated configuration is housed within the 
container 70. The filter element 78 axially extends 
approximately three quarters of the length of the 
container 70. The filter element 78 thus defines an 
interior axial chamber 66 and quasi-annular outer 
chamber 68. The filter element 78 is affixed with 
resin binders or other water coalescers so that as 
fuel or oil passes through the filter element 78, the 
water coalesces to form water droplets. A water 
barrier may also be employed. A sump 90 is 
formed at the bottom of the lower section 74 to 
collect water which separates from the fuel or oil. A 
drain valve 92 is disposed in the lower portion 74 
of the cartridge for draining the water. 

The lower end of the filter element 78 is en- 
gaged by a plate 102 which has a central port 104. 
A tubular structure 106, coaxial to the central port 
104, engages the plate 102 and extends upward a 
part of the length of the interior axial chamber 66. 
The tubular structure 106 coaxially receives a lower 
portion of the inner conduit 24 wherein the vertical 
gap between the lower end of the outer conduit 26 
and the upper exterior end of the tubular structure 
106 defines a passage for the flow of fuel or oil out 
of the filter element 78 via the axial fluid conduit 
32. A lower sealing grommet 108 mounted adjacent 
the upper end of the tubular structure 106 dia- 
metrally seals against the inner conduit 24. 

Alternatively, the disposable cartridge may 
comprise dual filter elements having a continuous 
fan-shaped configuration. 

The cartridge includes an annular recess 94. 
The annular recess 94 is located inwardly adjacent 
the roll seam 80. The retainer collar 16 includes a 
rim-like shoulder 100 for retentively engaging the 
roll seam 80. 

The base generic member 20 includes a pair 
of integral outwardly projecting, diametrically dis- 
posed ramps 60 and 62. Each of the ramps as- 
cends in spiral-like fashion in excess of 90 9 around 
the base. The upper ends of the ramps are bev- 
eled. Stops 64 are angularly spaced from the re- 
spective upper ends of the ramps. Spiral-like 
ramps 58 of the collar 16 are dimensioned and 
positionable for engagement with the ramps 60, 62 
and stops 64 of the base, so that the collar ramps 
58 siideably engage and ascend the generic mem- 
ber ramps 60, 62 upon alignment and angular 
rotation of the collar. The inclination angle of the 
upper surfaces of the generic member ramps and 
the underside surfaces of the collar ramps 58 are 
constant and substantially equal. The upper ramp 



surfaces of the generic member ramps 60, 62 and 
the underside surface of the retainer collar ramps 
58 engage along an extended substantially surface- 
to-surface interface. The locked position may be 
5 facilitated by the leading end of the collar ramps 58 
engaging the stops 64 and engaging a detent. 

Claims 

70 1. A fuel filter assembly (10) having a base (12), 
a filter cartridge (14) mountable to the base 
(12) for filtering fuel, and a retainer (16) for 
retaining the filter cartridge (14) with the base 
(12), the base (12) having a fuel inlet (27), a 

75 fuel outlet (33), a first conduit (24) for interiorly 

defining a first axial passage, the first axial 
passage being in fluid communication with the 
inlet (27), a second conduit (26) for defining a 
second axial passage, the second axial pas- 

20 sage being in fluid communication with the 

outlet (33), the filter cartridge (14) having at 
least one filter element (78), an end portion 
defining an axial opening for receiving the 
base first (24) and second (26) conduits, a first 

25 seal (76) for sealing the base second conduit 

(26) with the cartridge end portion, and defin- 
ing a fuel path communicating with the base 
first axial passage, the base second axial pas- 
sage and traversing the element (78), char- 

30 acterized by: 

the base (12) comprising cooperative first, 
(18) and second (20) modules, said first mod- 
ule (18) having the inlet (27), the outlet (33), 
and the first (24) and second (26) axial con- 

35 duits, said second module (20) being joined to 

said first module (16) and having an aperture 
(48) for receiving the first (24) and second (26) 
conduits. 

40 2. The filter assembly of claim 1 characterized by 
said first module (18) further comprising locat- 
ing means (30) for positioning the first (24) and 
second (26) conduits within said second mod- 
ule aperture (48). 

45 

3. The filter assembly of claims 1 and 2 char- 
acterized by an end-cap (50) mounted to said 
first module (18), said end-cap (50) defining a 
cavity (56). 

50 

4. The filter assembly of claim 3 characterized by 
said end-cap (50) and said first module (18) 
being connected by means of a weld. 

55 5. The filter assembly of claims 1-4 characterized 
by said first (18) and second (20) modules 
each further comprising coupling plates (38, 
36) and the base (12) further comprising 
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means for mounting (40) said first module cou- 
pling plate (38) to said second module cou- 
pling plate (36). 

6. The filter assembly of claim 5 characterized by 5 
said mounting means (40) comprising at least 

one screw. 

7. The filter assembly of claims 3-6 characterized 

by said first module (18) and said end-cap (50) w 
being molded members composed of a poly- 
meric material. 

8. The filter assembly of claim 4 characterized by 

said weld providing a fluid tight connection 75 
with respect to said first module cavity (56). 

9. A filter base assembly (12) having an inlet 
(27), an outlet (33), and first (24) and second 

(26) conduits in fluid communication with the 20 
inlet (27) and outlet (33), respectively, char- 
acterized by: 

a first module (18) composed of polymeric 
material and comprising a first plate (38); 

a second module (20) comprising a sec- 25 
ond plate (36) defining an aperture (48) for 
receiving the first (24) and second (26) con- 
duits, said first module first plate (38) being 
mounted to said second module second plate 
(36); and * 30 

an end-cap (50) composed of a polymeric 
material mounted to said first module (18), said 
end-cap (50) at least partially defining a cavity 
(56). 

35 

10. The filter base assembly (12) of claim 9 char- 
acterized by said second module (20) being 
composed of cast metal. 

11. The filter base assembly of claims 9 and 10 40 
characterized by said end-cap (50) being 
sonically welded to said first module (18). 

12. The filter base assembly of claims 9-11 char- 
acterized by said first module (18) further com- 45 
prising locating means (30) for positioning the 

first (24) and second (26) conduits within said 
second module aperture (48). 
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@ A filter assembly (10) employs a base (12) which 
mounts a disposable filter element cartridge (14). 
The cartridge (14) includes either a single stage or a 
dual stage filter system. The base (12) has custom 
and generic (20) structural members. Variations in 
base design are accommodated in the custom mem- 
ber , the generic member (20) having a generic 
design. The custom member is molded from poly- 
meric material and requires no additional machining 
or treatment prior to use. This eliminates filter model 
specific shop fixtures and jigs, reducing costs and 
providing greater flexibility. 
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